Myosin structure, allostery, and mechano-chemistry.
Aberrant actomyosin interactions contribute to a wide range of pathophysiological conditions including heart failure, neurodegenerative disorders, and tumor growth. Despite surgical, interventional, and pharmacological advances, the burden and economic impact of these diseases remains immense. The initiation and progression of these disorders is frequently found to be a direct consequence of aberrant motile activity, which makes the in-depth investigation of the molecular mechanisms underlying actomyosin-dependent motility a prerequisite for the development of innovative treatment strategies. The present review describes key structural features of the actomyosin system, the basis of chemo-mechanical and allosteric coupling in the myosin motor domain, and molecular engineering and small molecule-based approaches to alter myosin function.